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(54) PRODUCTION OF GLUTAMINE DERIVATIVE 
(57)Abstract 



PURPOSE: To obtain the titled compound in good yield and high purity, by using unprotected 
glutamine as glutamine and carrying out a reaction in the presence of a weak base in subjecting 
0 end of an amino acid to peptide binding with N end of the glutamine by an active 
esterification method. 

CONSTITUTION: When C end of amino acid or peptide is subjected to peptide binding with N 
end of glutamine by an active esterification method, unprotected glutamine is used as glutamine 
and simultaneously the reaction is carried out in the presence of a weak base such as sodium 
carbonate to provide the aimed compound. Further more, an amino acid or peptide which is N- 
protected with a carbobenzoxy group is preferably used as the above-mentioned amino acid or 
peptide. The above-mentioned reaction is preferably carried out using THF. etc.. as a solvent as 
well as using dicyclohexylcarbodiimide as a condensing agent 
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(54) PRODUCTION OF ALANYLGLUTAMINE 

(57)Abstract: 

PURPOSE: To obtain alanylglutamine in high purity at a 
low cost by reacting a partially new N-(2-substituted)- 
propionylglutamine derivative with ammonia at a . 
prescribed temperature or below. 
CONSTITUTION: A partially new N-(2-substituted)- 
propionylglutamine derivative expressed by formula I [X 
is halogen, alkylsulfonyloxy or (substituted) 
arylsuifonyloxy] [e.g. new N-(2-D-chloro)propionyhL- 
giutamine] is made to react with ammonia at ^60"* C to 
afford the objective alanylglutamine. A compound 
expressed by formula III (XI is CI, I or X other than 
halogen) in the compound expressed by formula I is new. 
This compound expressed by formula I is obtained by 
reacting a 2-substituted-propionyl halide expressed by 
formula II (Hal is halogen) with an alkaline aqueous 
solution of giutamine in the presence of a water- 
immiscible organic solvent and recovering the resultant 
compound expressed by formula I from the prepared 
reactional solution. L-Alanyl-L- giutamine is useful as a 
pharmaceutical bulk, etc., for infusion. 
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5 . 8 % d e ] t#yho 

[0 0 2 4] N- (2 -D~> ^>';^yu;}^:=:yu;t=^v') 

» H-NMR (300MHz. DMSO-de ) 6 (ppm) : 1 . 47 (3H. d, J=6. 6H 
z). 1.77 --2.12(2H.in).2. 15(2H.t J=7.5H2). 3.23(3H. 
s). 4. 17-4. 24(1 H.m). 5. 07 (1H. q. J=6. 6Hz) . 6.84(1H. 
s), 7.35(1H.s). 8.60(1H.d. J=7.7Hz) 
^ 3 C-NMR (75. 5MHz. DMSO-de ) 6 (ppm) : 1 9. 4. 25. 6.31.5. 20 

51.9. 62.6. 75.9. 169.2. 173.2. 174.4 
MS(SIMS.in/e): 297(M * +1) 

[00 2 51 N- (2-D->^P^) T'a 

*3 0 Om 1 (t 7 5 m 1 (C^^^T. L-i//U^ 

^^2 1. 9g (0. 1 5^yU) ^APxl. 0'-5t:tC?& 
at. 5«S7Ki!?{b':^hy !?i^3 0ml (0. 15^ 

{C2-D-yo^>^o h:';f^/U^n y K2 5. 7 g 

(0. 1 5^yU) ^^tf hyu:3i^^3 Om 1 Sr, O — St: JO 
r\ 5a;£*g&^k-:M^y l>A25ml SriST-rSwtJc 
<t>9. pHl OJC«-<boo2^Pa;ii>ftr*Dx.yto O'-S 

T. TKiilciSit:-:^ h y •>A4 0 g Sr*D;t)to 

M?aT> 5m*l S:*Px.TpH 1 . 0l::iaSL, 

S;j^-r5::<b(cj:«9. N- (2-D-^n^) :/ot';r 
^/U~L-i/yu^ ^ >'$r4 0. 4g.(lR^;9 5. 8 
%. 3t:^¥:*eS ; 9 7 . 9 % d e . gsk^ ; 1 4 2 1:) t# 
ytio 40 
[0 0 2 6] S y^u 

uu) yut'yt=^/\^-L-i//i'^ 0. Og (j!36 

S;9 2. 9%. 0, 2 4^/U) t 2 8 %r tK 
6 0 Om 1 SrJDx.^?aTSft?$-frfco w(DSfSSr6 0t: 
--#^aL. rti£^:^2 k g/cm2 T*8B#rBmf£;S-y:fCo 

1 SrAQ;t:^S4: 1 5 0 g i: LfZo ^(DBm^MUT. > 



3 4 7 1 5 

8 

•9 L-r^^/U- L-^/U^ ^ V(Ofi^i^Sr3 5. 4g 
(IR^;6 9. 0%, 3ti^iK«;9 7. 6%de)t# 

[0 0 2 7] wOOL-T^-yU-L-^/U^^^f^fi^ 
4^3 0 g?r. 7K5 Om Sttj^O. 6 g Sr 

(C3 O'Cr-^ ^y-/U4 2in 1 5:;^P;t7^c^aB^BL. 2 8# 
Fel^sWUfCo ^btC^^y-yU-l 3 8m 1 3 0t:T* 
lB$Fp1;!)MtxmADL^c^2 8#F«imj$L/cio VfthLtz^^B 

^:/^2 6. 3 8 g[HX^;8 8%. ^^jsfi 
a ; 9 9, 9%d e . ffi^. ; 2 1 6t: (^M) . ItM^ 
g; [a] =-3. 4 9° (c = 10. 1 N-HC 

\) } mito 

[0 0 2 8] mmms N- (2-D-yn^) T'n 
L - ^yUiJ' ^ >'SriS** i L/b L - r 7 -yu- 

N- (2-D-:/o^) T^D t'Th^r-yU-L-^yU^^ ^ >' 

2 0. Og (0, OZ^yU) (::2 8%r V-^tc^^TTKS 0 
Om 1 ^mx.^^^Tmm^-^. ^UT2 OB^fBlSiS^ii- 

1 Sr*Px. ±&^4 Ogt Ltco ^(Dmm\cmUT. / 

^ 2 6m\ ^immM-frmrLtz^. 2mm 

T7=^/U-L~i//Ut? ^ >-(Daj^<;#?4r 1 2. ig (iR 
^;7 8. 1%. ^^»ES;9 8. 9%de)#fCc 
[0 0 2 9] C(7)L-Ty^yi'-L-^/U^ ^ ^-ooa^ 

mil. og^7ki8. 3m wzmm^^. ^i4j^o. 

2 2 gS:*o^. ^uTi o^mmwLfz^ f^^^^mi 

'^fbinitm.m{:iS0X.x^^y-/ui5. 4m 1^ 

0. 6m 1 4:3 o'CT'iB#r«i;6^.tr^.;^pL. 2mr^mw 
Ltzo mbtitzf^^Bi:m^^k. i^j±mmL. l-t^ 

=/b-L-^/U>5^ ^ ^4:9. 84 g (JlX^:8 9. 5 
%. 5t^Jf3eS; 9 9. 8%de) t#/Co 
[0 0 3 0] ^m0i6 N- [2-D- (p - hymi 

N- [2-D- (p - hyU^>X/U7jNZL/U;f iJirv') ] 7^ 
D fc:*::t^yl— L-:/yu^ ^ >3 0, Og (0. 0 8^ 
yu) J;i2 8%rv^-r7K3 0 Om 1 Sr*D^^?UTSfi? 
Sii:. ^mT2 4B*rBl5/tS-ti:;/S:o RJtU'^mirmET 

mmL. n^titzj^mz7i<imim\ ^^=^50 
gti^fzo i(ommcmi^T. /^y—ji^2oom\^ 

mra^^tTiSTLySig^. 2^rflfatfrLfc:, nhtifz^^ 
faSrffl«i'&. ^JETKfilL. L-r^:=iyu-L-^yUt^ 
^ >'C>Sj*:t/4r8. 6g (l|X^;4 9. 1%. jt^^M 
g ; 9 9 . 3 % d e ) 
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[0 0 3 1 ] rOL-T^^/^-L-t//^^ ^ >'Oafi)c 
to8g^*13. 3 m nc®fl?$it. S14i^0. 16g 

e>ixyi:ififKtc3 0*CT-^ ^y— ;H 1 . 2mlS:*Px.fc 

^ffiB^aU. 2B#rBlB^BtFrLfco SbtC>^y-yU3 6. 8 
m 1 Sr3 Ot:T'19$FBl;6^JtTgsS0l.. 2 B^Fe^mi^ L:^„ 

L-^yi^^^ vSr7. 4 1 g (iR^ ; 9 2. 6%, 

MS ; 9 9 . 9 % d e ) ^/t. 
[0 0 3 2] m^m? (2-D-;^i5'>';^>'U'7j^ 

(2 -D-^ ^ Vy^/u^::^/^:^^'^) T'd t•;^-^y^ 
-" L - ^/Ui? ^ > 1 5 . 6g (0. 0 5 3^/U) (C2 8 

%r:y^=^ryi^\b%m\^mx.mt^Tmm^^. 4 6 

a?g(C7K*^ 7 m 1 ^mK.±m.^ 3 5 g <!: L/Co ^tb(C^ 

^/-/n 0 om 1 ^^?aT. mrBi;^^ttr?iSTL/'c 

JSLL-T7^/V-L-^yU^ ^ Vf^a^ifeSrS. 7 8 
g (IR^; 5 0. 5%, Jt^iNSa: 9 6. 4%de) ^# 

[0 0 3 3] w<7)L-r7^/l-- L-rZ/U^ ^ 
ifeS. OgSrTkS. 3mnc®»$iJ:, Stti^O. Ig 

«btlfcS?glC 3 0^-r*> ^^^/-/W 7. Om \ ^MTLfz^ik 
Sb^bL. 2B#rpl0^BWLyho ^^tCp«^y-/U2 3. Om 

^Ji^^^>^4, 30g (i|X^;8 6. 0%. 
a ; 9 9 . 0 % d e ) #fCo 
[00 34] ^SS0ij8 N- (2-D-:/p^) 
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-L-i//U^ ^ :/3 0 Omg (1, 07^y^yU, 
*ifia;9 7. 9%d e) IC2 8%rv^::^r7k3m 1 Sr 
AP;t^?MT^fl?^ii-. ^raT2 O^FelSlS^-tirycio Rffi 

<t6HPLC05i■tffS:^TV^. L-7 7^yU-L-t//Ui$' 
^ 2 0 2 m g (IR^ ; 8 7 . 1 %. jt^^jWff ; 9 8 . 
2%d e) (T^^t^^^^U/Co 

[0 0 3 5] HP hC(0^{f^ 
1oyJ^\ YMC-pack ODS-AQ313 

; 0. 0 IM KH2 P04 
l^tB ; UV 2 1 0 nm 

[0 0 3 6] N- (2-D-yp^) rDt"^::! 

/u-L-^/Ui$^ ^>cor ^ y^kRlCSrHoppe-Seyler's 
Z. Physiol. Chem., 105. . 58(1919)tcfa«coj^fetc?Eeo 
TtroTto •tfSi^'h. N- (2-D-^D^) ynf:t 
::^/L'-L-^/U^? ^ >'3 0 Omg (1. 0 7 ^ U ^yU, 
^^Mffi;9 7. 9%de)tC2 6. 7 %r >-=e:=iT7K 

2ml ^nycmwfUm^^tL. rco^rS^ri 0.0 1:<^ 
^--^^^^r^g^Lfcmi-. ±lE^IsHtt7)^f4^(c:J:5HP 
1 4 7mg (IR^ ;.6 3. 4%. ^t^jjafiS ; 9 6. 8% 

d e) (o^^^mmx.tz., 

[0 0 3 7] 
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(72)^0J# TKri ^- 

:^fiKJ??fsi(^fiifm3I^Dy ^ 1 -37- 1 - 
401 

(72)%0J# MM 

W^Jl|||:»«ma|-m-!r 159 3 -12-15 

(72)ii§q# Sfr 
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